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(54) SPIN EXCITING METHOD, MAGNETIC RESONANCE IMAGING METHOD AND MAGNETIC 
RESONANCE IMAGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly perform multi-slice 
imaging with saturation regardless of nonuniformity of 
magnetostatic field intensity. 

SOLUTION: A frequency error deltaBO(k) in a spin in 
respective slice positions is respectively measured. Among 
these, a maximum value deltaB0(2) in the direction for 

c 

turning to a frequency fat of fat is extracted from a g 
frequency wat of water. The spin is excited by a frequency * 
(an arrow) separated in the wat direction from a central 
frequency by a value by adding this maximum value to a 
theoretical frequency variation by a chemical shift. 
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ilde ItaBO (k) fc-WNtifflJgU -f-flfctf) 
3 *>*£>JU*&gCw a t *><S>BMI»<OJUj&$C f att:|il*>o 
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%<7)---n<?>mmkZft^* tr y^tm* itustinmwiL 

-r 4 tz#><r>x tr vmmnmx'h -> x . 

-?;i^-x 7 x^&x 5 w xisatrfctt 4 x f y <?>wm. 

mmma&m7> 3 *>mmmzmm-t s x tr ycoj^ 

ytfoj^Mst* 1 4> mama s -e 4 x tr yco^mcco^iz 
omA*ar**£&s*Mi(coivc 2owjgjsa<o3 

•«?<7)-;fr OJHifta Jjloxe y £6&fD$ -tirflS^-o^jSgc 

■?htz#xr>x t yMtSt *> o T . 

v/i/f - co#x 5 -f xiiMic it 4 x tr y <7) 

m^nmm n+thx vyommmzftfr o-hmzh 

#X54 x.Ti:l::-?-cDX7--f xh^Loyt ^xcoxyj x 

x tr y commniz m *» 3 ^-(6) t=*i v vc masa-a* i or 

4 x tr ycofflifcMfrb mmw S 4 x t vwjf j&fSctf) 
MlSli^^v t tuie^^a SrM^. =SrV ^ t # . 3-$#/l- 

h izx&wffiftffim&imizmmmgmno 
s-r 4 jKfttwew&fcfWj-*- 4 x ev*>jai*RA» «r 

ISISfn $ 4 X t ycr>mmt)Lcr>^fa tz m tz 4 JU&ifr £ ft 

orag-ft -f-rx tr > s-ng-f 4 . 

[fi^S3 ] H?l£ti^tc^ffl-t4xf yi&korv h 
ynxvyxh*) . i?iiiee&W£tf4xey«j|gffi<7>rn 

ffl#Jl 2 £f£®OX f >BBB*ffi. 

[ii««4] B5ieta^{^"jffl-r4xf y\,mm<r>ru 
hyoxeyTj, 1 ), miefafa?-a:4Ab:>'«7K<orQ 



-r t zmwi t -r zm&m 1 % v> LiK^«4 o 3 ^^-r 
a*^ 1 otciee^x e ywim-nm . 

[ia*«7] 3-5^;Uv-7htJ:'3^&fS:*^4 2 

oGB^m^?:* t znmz^x 2 ^comtemco 3 

^/^x 5 -f xcn&x 5 -< x^St^fc tt4 x b y <7)^^ 

a*»4>«?ieiSfp$-*4^t>'«os»gacisi*»3*-i6itte 
.^S*;^7 Mci4Jli&WJflfc8^uat=ii?ie&;^ 
y«o^a8S*^B?ieteft$-tir4^ tvc7)^®:<o^rinHc; 

mtz&mms&from&m^x'x vy zmm l . 
]flieraieutxev£fiafp$-£4, iksrwat-rfta 

ofiS^HHt^Sr^t4St#Slc-?^T 2-9tf0(f»a^3 

*> co-^« jf &gc^ &r>x tr y * es« $ -ttia*(?5H«a» 
z&r>xvy*mmLx-?)vi-x74 xammi&*®& 

H5ieji^a^n^3 *>HiriES^{cfiiffl-r4xh'yojf 
m^mmmzit&xvynmmmzfofrojiftizti 

x vycoffli&mzfafr ofjiZHzti^x mrieil7>* s 1 or 
aiw«»»^iat«rie«^*ii«Lfc**>fe«riE 
s^t >^^jsa^ Mieiaia ? x e yomm&n 

Uft iz mtz 4 JlftaS: £r-?®jgfs-!f -ex ty S: EDS L . 

yy biz* &mmwmm&3£its.izmz®WLfS[.m£coo 
*>w^x=74 xiz-o^xcryfflami&m&tmLtimzw 
zmtzHmmmzt m-rz, x ^ycommm^m 
mmz * 4 x tr >-co jifeaco^i6](zRi^ 4 ju&a£ » 

MieaeL^xf Ct?r#ai:-r4l8 
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y<r>x t>-r£> 0 . mum^h^y^SHeoya 
umm i o i mmmzmm-tzx e yimmoy 

[i«*jsi 1 i v%m®wzmz$m&m%imzft 
wrta? i ^t,zimcom^m%tmum. 

fc-rslf^7^rV>Lit*3Sl lOd^wmrt'l-o 

[ M$]g 13 3 a 7 H~J: 0 MI^A J S=5r^ 
2o&^R!|ff^££t&*tfH;:o<,vt 2r>ff>m8im 

m^mmfaz&hxvy(7)m%mzftfro-}3\iiizt3 
v^r**esr»ot<o*»ajr*ft*fittaj#ai: . 
irnj/ui/? bizx & wMimfflwimzikmziviimxm 

y<r>mm^t^mmm^h^y(owmm<^H^z 
mm&Ltzxvyimaz-tt&tm&mt. mm-rz 

[|«^14] *$#A,isyh£XQfmHHm*:t 

2^mmms^z>iLihttmz^x 2o«a« 
o %<n--H<nmLm:ft'ox vy*mnz*tm%<?>m%i 
mzft^AvyzmmLx-?^*.?^ xcowmmzm 
mi-hm&MBU&atct* ->x . 
v/i^-x^-r xco&xyj xi&mz&tf&xvycnmtii 

^xwL±m£tt^i><7)zmiii'fhm±mm!ii^®b . 
#x 5 -< x r t -e- «o.x 5 -< x t mo-? ^r w a 5 -r ^ 

me&mizn m-t j^e 4> mum $ •<+ s 

xey(7)jgj^i:tci6]A>3^rifi](cfcv>TH?iBJl^* 5 1 or 

ai^«^jS^SHl:fitcBiries^5:J!iDmt^*><?>mria 



*>£l£x 7 >f xiz^X <7)®%.§HWkM$: JDW bfctfKffl 

eon s * & x f y <?5 ig^m^ifi] tcwfc * mum z 8 
oBiBB-ii-r^t^fciaet&iaiB^Ri:. 

oh^xt>rJi)S, Cfc5r#mi:-ri)W^l 3£ 

im&m 1 6 ] nEa»fc*i^*^eyt4iiiii<07- 

[fg^JS 1 7 ] IffifflttS^fl^fWifflSWIB't' 
3 &v ^ Lit 1 6 <r> o -hco\, ^tifr 1 ~yi,zim<v®j& 

c ts^ja 1 8 ] mmm Ltzmmfiumm^^^tz 
mzsmztikz zeoMjmzmwk -r&mtottM-fk, 

in? *><ovvf*i> 1 r>/,zim<r>m$mammms.. 

tooo 1 ] 

Wtzmt. fc<t, ^5**y7h (chemi ca 1 

shift) i,z£*)mim.tfm%&2^m$mmti*§r 
m:W?xvyz^z&m^<nmm&.*&^>xvyz 

WML-X-f^XvJ X (mu 1 t i s 1 i c e ) <T> 
[0002] 

[fia«oaW] «SR*ilMi» (MRI :Magneti 
c Resonance Imaging) SIBT'ti . 
-?y&.y )- y^.f A (magnet system) W 

co*fgi£88AU *«BaE«*jj:tfaEjaiaas8«*EP*iur 
[ooo3] ti^(cfijffl-ri>aE^^ii^t^«, TK^ii^ 

WL-t%£>-h7°vby (proton) coxb'y*^^ 

Thh*.<r><¥<,z&&fh<?>X. ±to$:Wte#®8&-$-h 
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10004) yah yimm^zt^Ei-hcoTmsa^ 
e> t> s . * s * & ^ ? h a** h it 

f(i, *<OTo n y<VAVyfr^m^&W&&<>§fe^ 

ktifflaaR*****. KB»<0ffl««tt. 

>r 3 . 5 p p m«S«Offl«SGW1£v =5r 

[0 0 0 53 w^i^^jg^StOS^SrfiJfflLT, Mfr 
[0006] CWffiStti. IS«4fct4*OT , D h >-<0X 

ti&mmizemL^xoiz-ttztTf)*). ma w 

f3.1/-y 3 y: saturation) ^Mb ll^te'ft. 

S. fcTF. maimzmz-y-i-AU-is a ytii^o . 
iff- a l^-i-- 3 v<rrt&xr>x tzte*.?) 

jaiKRte-^arr & «isa»s:»ojeHia«^-«r<?fe r f 

(radio frequency) if Ci-otW 
ft*. 

[00 07] 

p B 1i*i?)*§)9f i s^-tffc rn r b >- 

liv^f-x^ xcoimZ'tr ob% fcflrfcWSfc fc* . 
[0 0 08] *5MJ§WPSjtI«:, -tf-f-jLU—^3 

bThh. 

[0009] *ST't±, *cOTo t- ycox b^fc ilA'gg 

fficoT-nbycoxt-yz. zti-eti. mzA&xismm 

bh^o. ttz. *.<n>7n b ycox\zyfrc 3 mL-rz>& 

[0010] ttz^STii. *t3i<7m$:VkhtzibcD* 
i07n h ycox Vy&£XfMbtdtf<^iVbhfz#><rm 
gfitfrrnhv-^Xb^Sr. igi^cfijffl-r&xbvt t 

•tfSBiBfrWu h v<oxbyfcJ:l^ffl5^t^iH#£ 
tzMz*)- f- jl u-i^ 3 yZ-t&fccryTn V ycox^y 
g&fcS-tt&xbyfct^o. =5r*5, JHUKfiJffl-r* 



[00 11] 

[8HI£IK**-4rt:*>*>*«] ( 1 ) JJW>BHfcH» 

v 2 omsw 5 ■h<r>--n<r>mm.^n^>x\iyi: 

maZ-£MlJ<?)mm$L£$rOX b ijjfl L T 

X. X<0&A7J A®.mz}5lf&AVyff> 

lati^f "jffl-r & x e >-cora»st*^ MiEiasi? *tt> x 
vy<7)mmmzm*o*Mz&\vxwd&iw?i3<?>$: 

[0012] ( 2 ) ±E<^»Ht«»l5i-6fc»«>ffl<0* 

^T<o^B8tt, hiz x *)mmk#m%& 2 

itm&mmm± t h nmz-o \, ->x 2 mm&fm 0 
*>n-*e>mmizft^Avyzmiz^Wie>®m!L 
i$fr>xvy*mm^x-?ivi-x : 7<< xcomm^s^ 
■t & msmmmtfimx-b -> x . ?;w5^«^ 

%?&mt3imim&izmm^& ycommsi.fr i>m 
mmz&hxvy<nmmt<ttMzmte&mmLitt 
^mmm^xxvyzmmL. mim&Ltixvyzte 

»tf*i. £fc 

[0013] ( 3 ) ±se^awn*»«i-ifc»<ofl!wo« 
tt-xnmmLift^Avyzmazitmxnmwm 

«»»cf ijffl-f & ^ b v^ii msc.fr t> mmm ?«xt- 

as-t*«*ii«ai¥Rk , m]>i>^7 biz ±hmmm 
mme£itmzmtm*m*tm LtcMtzm a-r 
(•tHiFie^tcf'Jffli-i» x b>-tfoiaasc*^flirieMft§-ti- 
i> x b v^^Stf):^ is] tcRi^r h ffl i &~omms-% 

[0014] ( 1 ) =5r^L ( 3 ) fc3Stt«*«J*CT<0« 
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i^^jf iJfflf & x e JM^a^ gafn $ a * t- >-<7>jg 

ir 5 ij ,v is y v tz x h musmm mts&mz. mimxm 
turn Lfcttfcffi m-tz&mmmzmm-r&A 

mkzvrommm^xxvyzmm-t&cox. ^^x 

^commtmnz-tz z t s . 

[0015] ( 4 ) *fc»Ofl!W>« 
^co-^commX^n-ox e V SrlWl S #flfcfr«0« SSSfc 

«£ l . mries&stmnw 3 *> mEawtsfw*- & * e 

t lz * cox 7 A X t «<0-r^T m7-f^t cOHuie^^ 

ffl s+ & *tf*t nweiMMcf m-t & * t- >*>]«»»*» h 
mzmnz^hxvynmMkco^^zmzhffimk* 

k* mt h x e ^miesasi stsxevw 

jwscScotj (6j{cpgfe s ra&s zt^>m&s^xx t > s- 

[0016] ( 5 ) ±lB<OflSS£IB&-f &fctf><Dfl!l^R 

rms^mm^SLthftmz^x immm.coo 
^co-^comm^^x^y^mo^-ti^commx 

•t&m.SK&mm&if&z'bix. dis^-xu xco&x 
v4 xjmiz&tthxvynmmm&zzixzixm'g. 

L , rniim Wim&mco 3 -tbrnimmzmm-t ixt'yeo 

mimfrbmsmiz-tthAt: yeom^tzm^^ 

%cox 7 A xtWco-tKXcox 7-ixt comtmmm^ 

mc7)comtt$:*ti?ti-$!h, mzw&izmm-t&x'ey 
nmmm* h mmm s ** x e ycommmz^o u 



m^zm&Lfzmfrbmwm&mv^timziam 
t z> Rwrniwrnizn m-r h x t ycommnfrt> mi 
maznh x ty<?>mwimcr>umzmtz hmmxz&r> 
mm^x-xvyzmmL. mim^^-m^msm 

mZMt^^kZ. ->-i7f7t^yhl,zj:hmmmmi6M 

Kimizmemfcf&mmn o-h^mxyj xiz-o^xn 
mmmm & urn i Kmizis s-r h mtumtsimiz* « 
m-t&x\z y commit fr$> mm*i 

l. mgmmLfzxvyztmzit*. ztz&mt-t 

[0017] ( 6 ) ±1B«9PS£ fflk-t&KlfxMlKOm 

&v<7>mite. ir$tj)Wsyvi l z£^mm)Lt> t mtch2 

* tf y uffl l x •ffUf-x =? a x<mm&z im 
Thms^wmsmmx'ib'ix. -vj^xyjxco&x 
7 * x&mznnh x t: ynmmm&mitti ?tiM%. 
■r ft«aa»»us«je*ak . Mzmmmmn 3 *> iwe 
a^icf M-r & x t ^ tfDfflasR** t fnaaft s ^ e 
ycommmzm^ijftizti^x&xmztt^tcozm 

x fc fte«o-r <7)x ^ 4 x t co mszmmmgcocomtt 

^. f y w jgjg^ <t, Biriet&ft ^hx^ycommx^ 
froumza^xmzmfttf i oTfcwsftfcBHiS' 

Kffl si- * *«ttmsE«»(c5Wffl-r & ^ t yco^ ssa^ 

jgisambstMiejaaaa^no 3 *> sis^. ^ ^ ^ k-? 
»t=f "iffl-f ^> 7. tr y ioj^^gc*» Btrieeaw 

®wmxhh. 

[0018] (4 ) ( 6 ) CieSB<0#SAT<05S 

mzmmt hx^ycommifrbmozithxvycom 

5 >f ^. r t ic-ecox 9 -r 7. tmco-t^x cox 7 4 x 
t<?>mmm.mcocom:ftz*:ti?ix*#>, mzizmwrr 

h x vycommttfrhmnZii:& xvycomWfflilz&fr 

i: » . 4r = iDVlsy h (c J; i,ai&W^iSfif^ftftt=|trie 
**«*4iifl:Lfcit*»4>BMaSr«Ugi^fc«t:«S-f6 
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o hiUmxyJ xiz-o^xnmmtmmzimLtzmiz 
mm?& Awmmzmm-t a x t jg^a^ ma 

a x&mztiHhmmzmm^hxv>^cDWgmit 

[ooi9] mtmrnzmm-thx vyizfrnyu h y 

[0020] wie®!^^fUfflf &x\fyt,mfficr>7u h 

[0021] fflfEJW^teifriEai^^jaflBWfciff ^ c t 

[0022] 

t'o y ? ( b i o c k ) m&7f?t. *mmt*%fflcr>n 

Kmc i t . *^H^^rj£ tRw- & mmo&mo-m 
[0023] isnatciK-r «t 3 t=. *^s«-?^^ y h >- 

Xf Al 0 0 7^7hyXfA10 0tt± 

St*§:M;M co i 1)»102. SJEa^f/l'SBl 0 6 
fcitfRFn-Oum 0 85:ttl.. dil4>#3^;l^p 

7^7l-i/AfAl 0 0<Ol»aR&#<OI*|gB£ 
EI(*r:bore)i:. i@&J<D*f#i 1 U- 

(cradle) 5 0 0Kj£$£ftTI3^L&>,«M# 
mzX >OWiXisJ;V : niiiZti&. 

[00 24] ±WMzi't H-S51 0 2ti7^7hyXf 

KOS^JK^Sr^-r*. ±I«3>f^l0 2(iCa|i 

/kc is t>-rmm a 4 ivm* ^xm®. lx t> x \, ><?)«: 

[0 0 2 5] SjErM/USBl 0 6(2, S(-HcSiS^3W 



■f^*>^7>f^. (slice)!. efflWfcJ:t/^» 

WitKW) 3 o<0£lEfflfi§££ t h . 
[0026] Bfia^lBICtitt&S^tSlt^^gWlSr 
x, y, ztLtitZ. ^•ftLCOmhXy^ xnt-th 

x, y , z mem Lxan<?>m ztttth zt^m 
x-hh. ^girrt4*r«i<o«ttt<o*i6i«rziwsrrfiii:-*- 

[00 27] *5Kxii»fi^EiK^£*^x$jE 

(phase e nc ode ) SjEBMt . M®. 

m&Xftntim&m* V - FT* h ( r e a d o u 
t)«ffia*kfc^3. .I<OJ:3^E»lft0>»£**r 
miZ-f&tzMz, 45»E3-f;H!Bl 0 6tiEK5U*v^3* 

[0028] RF rJ-OUgB 1 0 8 (i»HS«2Sra{C^ 1 
^rttfOXtV (spin) S:®)ja-r.g)^* , )C0^^fi5 

®eff#<0i*fti:t>^a. RFBSjBfS^SrRF^ 
>UXti>^d. RF3>f;l^ll 08li, tti. W&^ti 

[0029] RF3-f;pgBl 0 8t±@^L=SrUj*ftfflO 

[0030] ^)E3-f ;U8B 1 0 6 (cliWIBiftSP 130 
tf&®ZtiX^&. *3Wm»l 3 0««E3-<;M»1 
0 6KBa»f»9S-9-iT«lEa»t«feS*6. SJEI8 
iSSPl 3 ^JE^^^l 0 6£fclt£33Ms&0SJ 

•rs. 

[003 1 ] RF3^;l^51 0 8CC(iR F 18163514 0 
WtmStlWh. RF»SP1 4 0{iRFa-Y;l^Bl 

0 8(,zmmm^ : $:5-ixRF;vi>xzmmL. «tio 

faftcox \zy*®m-?h . 

[0032] RF3-^;>*P1 OS^i^-^lRmgBl 5 
Otf&W&tlX^h. ?—?Wm&l 50ti, RF34 
1 0 S^ftL^^iSff-^^-^ >-r'J >-/(sam 
P 1 ing) ti-oTBSOii^, -eixSrv-'-f i^^/kr- 
* (digital data) kLTJRm-f&. 

[0033] ^ElBtSasi 3 0, RFlBi&gP14 0fcJ; 

x/T-?iRm& i 5 o tzummst 1 6 o*^gg^^^^Tv^ 

S"l1iPgS 1 6 0«, 1 3 O&ULt-'-^IR 

1 5 0 * tJvetlM* LT«»*3«T-f* . 
[00 34 ] mW&l 6 0(S» mz-tf^yt*-? (c 
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omp u t e r ) 2¥£fflVvcfltl££:fU> . fSWSU 60 
tii^L^^t'J (memo r y ) £3pf >^'J 
(i»J8Pffl 1 6 0ffl<7)7*D^5 Afc J:^i(J5f-^ £12 
1!LT»*. ©IffllgPl 6 0COJSflg(i, 

* VlzimztitzyayjA.zmfrt-h ztici oust 

[0035] x-^lRmgP 1 5 Ocom*(I!l«7-'-^«iS 
SP17 0tjfiggSfLTV^. T-'-^iRmSBl 5 0^IRm 
t^x-^^-f-^JaaSUl 7 0tcA7J£*t&. 

[0036] f-^MSIflt 1 7 0«f6OTg5 1 6 0 (CffiK 
S*rcv>.&. T-9Wmi 7 0(ifMWSBl 6 0<9_Ltt 

§51 7 0*^* 'JCieig^itTtT'D^^AS-llfli-SC: 

[0037] f'-^J&SSS 1 7 Oli. "r-fWMM 1 5 
0 *iJRm Lfcx- * Sr * 'J Hieii-r « . * * 0 rttcti 
f-^asiBljWBjfcSft.*. ic07 t -^^i2^7c7- 
'Jl(Fourier) £HJ£fJWtrS. OT. 7-'J 
I^JkX^-X (k-space) fciV>-5„ -f— 
^jsraSPl 7 0ti» k^-^-f-^Sr2»C7ca»7- 

[00 38] f-^fflSWl 7 0Kf4«fl5»18 0*J«t 
tflgfeSBl 9 0#gM£§;h.Tl%&. ^SP18 0a, ^ 
57^ 7?fU7U- (graphi c displ 
ay) WmOL^ilt. Wift&l 9 >r- Of 

irA-f X(pointingdevice) trMHtz^f- 
— F (keyboard) WTffif&21X&. 

[00 3 9] ffc^gB18 0te, "r-fmm&l 7 0A>/!> 

mmzT-twrn 1 7 o {=A7j-rs . mm^tmm 

»18 0*iJ:lfli#»l 9 0£mtZ->( y^5?f<7 
(interactive) lZ*Smt:im-th. 
[00401 I2C. mntt0m^vm&M.0>7 

[0041] *mmz. m 1 iz^ttzmmt^^m 

Ct6?/*7hWA100' tt-th. 

h v-xfA 10 0' feWtiH 1 fc*Ufc*aEi: H«=S:fll 

fi&cSro-Cfc*). HtK'OraiW'KH— <OflF**rt-L-CKHH 

[0042] 7hy^fA100' <,i£.m%>-?7 

*7h»102' . ^Sn-f n^l 0 6 ' fcitfRFn 



02' asivsa-f a***, ^-ffii2aa?:^rsv> 

^•yhy^fAl 0 0' <0|*|gS£fg (*T) fc, *ftfc 
1 FA- 5 0 0 tJga$flTH^Kirv^iM#S 

[0043] ±«J§V;/*y hgf 1 0 2 ' y F 

v-X^A 100' cr)ft®mS\lz1®mm$:BtiL-t&. S?ES 
^*f6)(±«lia^lc0#:$ft^r(tilfcl3trs o lT&£>^ 

2' t4Mi(X*A.aPB*tfflOTa«3*l4. $r*J. * 

ffl^Tlifig LT t) J: Vi<y)(4 1, *>^>^$) & . 
[0044 ] $UK3-fA-gBl 06' «, 5^CSit^3 

*»kvc, *ftm9?&^J£C^E£ft*H*S£tf5<?>3 

[0045] mwMmRiz&vhm^zmM&mwMZ 

fflifcfc «t JUafc , ffiSiaoSiStt -5 fc i 4 
x, y, z(ftfc:MLTffiK<0«**»fc**ii:t ) Brifi 
TS>&„ *^rt#»l<»5*MiOSri*ltziW5ri6ii:-t 

[0046] X94*»#fa«0flBfiH»«:;*?-f.X*JE 

^JSeJSii k t v ^ d . m^Sffco-lSjco^liemJi Sr'J — HT 

fiEfc-faJtrtt, ^)@S3-f;l^gpi 0 6' «H^L5rV>3 
^«5ffi3'f/l'S:ftS. ^Jli3-<;l<gpi 06' fcj: 

[0047] RF3-<;UgP108' UffWft^RKc^ 

S. RFn^/pgcios' «. *Jt. mmztitzxvy 

[0048] RFn-f;pgpio8' i,im^L%^mmm 

[0049] *3kW.<?>WmflE*Wm-Z>. H3(C n 

i & tzim 2 iztf; htzmm.ifimr-thms^m^m% 

ffiWWX y-y-^X (pulse sequenc 
e ) (D~ PJ5rBSI3(CJ:-5"C^-f". icOysVU^. v— ^r>-^. 
(i, y , 7T'(i>'M3- (grad i ent ech 
o ) *W&^htzfr<r>n)VXis-^>Xttfr1oy7Tf 

<t x > V x n — i£ t J; & y vux is— *r V^Tfo h „ 
[00 50] |3]@ ( 1 ) «RFy\Vl/X<0>— -yyXXh 
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(2). (3). (4) Hit/ (5) Ztl? 

lew?*-*. 

[0 0 5 1 ] HHtcgrfJidfc:* RF^^RF 1 *cj: 

ithxv >(7)®&&mmmkiz^£>ttm$i&$:ft^ r 

liIlSpoajm^*)-frfcRFywx**ttfflS#i, BUM* 
[00 5 2] RF^XRF l<0ffl88»te % & 

rfav^rf i<oja«aco»5^o^Ttt. ate 

[0053] Z0>m-Cl±yfcttLt:W&t& hcot^h t . 
RFA'^RF 1 £ Lr(iB&aS<Oia8S3Stc-&*>-frfcRF 
^t^x*^8*iBB^TO^*>tL6. IMB*>AJKti 
Mitf9 0* T"$>^o KTr\ RF^/UXRFlSrlf^jt 

[00 54] RFAVPXRF 1 «C J: ^nUBOttC Xy 
^xSiiGsO, 'J-KT^hfcJffiGr Ofeitfftfflx 

^=7-K^jffiGpo^epjn$*i. ztitzXixmnntSL 

[00 5 5] COj:3^li»^«**ttS-frfc»fc:R 
F^nVPX R F 2 (C £ *HB#*ff o RF;{/W R F 
2 £ LTtt*^)ffladRk:^*>*t R Fyt/fcfcaMHfl Sit 

*<5on»e* s tf *><t & • raecoft m* a* ( ^ 9 0 • > -c 

Z&i £ frt>%.£&<7)T. RFAVWRF 2<?>m%tB.te* 
tH,z^hMXfo&. KIT* R FaVI^XRF 2 Sra * ^VU 
X£i>^0. a 0 @J*£c7)t£X^ X£jffiGs ls^EpJa 

[00 56] mmZtLfzXt°>&F ID (Free I 
nduction Decay) iE^^h. mSfitf 
tfAU-j/g^Siirv^OT, fl§K<?)F I Dte%£ 
tftt'^FIDi:^. F I Dft-^iRFrMyHB 
1 08 (108' ) SriitT-r-^iRmSSl 5 0CCJ:0 
F I Dr^h LTiiXm^il^. F I Df-?H8BJt 
o tzxyj xi&miz&li h wmm&ttvyh coiz 

[ o o 5 7 ] f i om^mmmz. k« 

EGp ltCctl>12ffi(ft*m<^fatax>n-H^tT*>ix 

Ofw 7x-X ( d e p h a s e ) ^ffi^fx. 
*>*i&U-HT^h«JEGr 2Cj;^'j7x-X ( re 
Phase) t:J:oT^fayhX3-GR^ 



x > h x a - G R l i * t*l t «7) ^ 7 T 2 4 x y h X 3 - 1 % 

h. 

[0058] /7f^xyhX3-GR(l x=?-4M> 
fcWLT*t»W«raae*l»oRF«#i:«r*. xn-* 
'Mia* ®e^4>TE (Echo Time)f^:tt 
/7fayhX3-GR(t RF3-f;HH5108 

(108* ) SrffitTx-*lKmS&l SOtCcfcOfc'i- 

xy3-KaSGp2lc± Dflttxyn-H^IRL 

[0059] C1C7) J: ? tryxif. Xy* X 

12Lm£m&&L%&t>mMTR (Repetition 

Time ) xmvmztiz. xyjx&wcog&iim 

[0060] JV\sXz/-lryx&&X7'4 xztltzmi 
iafflM^rfi]^0tafflx>n-F^g2Gp 1 , G P 2£SS 

tz>. mmmm^y^-^mL<^wd^t^m±mz 

m-+ ZtilzX^X, fifflW^^fflxv^-H^ 
6 4-2 5 6 ba-^ta-f-^^7^XC 

X34 XZblZT-fWm&l 7 0<V**:V<DWX 

[006 1 ] kX^~X<7)x-?£2&7C^:7 — 'Jx^ 

cr>T*t31<mt%& . WS«B«^^nffl 180TS 
[0062 ] 03^L^N o ;UX^-^ryXCC^V^T. 
WVUXtL. a° >NVUXRF2$:|groffl^a 0 

/px^rfitf. TkmcoRfroizmmmm^bti&M^ 

[0063] ±1E^J: 3 3r9-f-.x U->-3 >#&«0t8» 

^xm^ikMm^-^mm^^^mcom^m 

f^c07D- (flow) 0$r^^ o 

[00 64] (SHa^-T i "3 C ^T77(step) 
4 0 2T\ ^7^«S»»de itaBO 

(k) ^ajeSrfira. «:*5. k(ix^>f^»^ (k= 1 
-N) Sr^f* *3t. lX^^fX^D^t^-a^V 
*»Ttt. ffl«B3ta»»de ltaBO(k) 

[0065]deltaB0(k) [23 tC^ 

Lfcy t/U^ Z&x ? 4 xi:oi ^ -fix-mn 

tTLTJRmL^*^F I Df^co^t, Bfrffi^+'C^ 
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££(tflram$sff (bo) tmsmmt (r) 

[00 6 6] H5£. deltaBO (k) ^JSfct:*^ 

t. HHtt«5>f ^»Nfc 3 k Lfcwtst. nmiz 

fcWC.watl, 2, 3i5j:l/fatl, 2, 314. 
**l-e*U *<^i£ifcX^? h;Kspectra)(7) 
ro7r>f/U (profile) teXX/mfficomWifkA 
^h/K7)7D7r>f;^X7>fxi, 2, 3CTtt:a 

[0067] wa tOtf— ^ (peak) WMa 

3. 5ppmt^, <r<TT'l4. <rft£« 
i:50Hz^f^ o *ftii l :^$'^^^y7hCJ: 

[00 68] RH^^rti; 3 tc. X7^1t(iwat 
1 ^e-^ffl^«4>*«*»^fe*««tc 5 H z^ix 

de 1 taBO ( 1 ) =+5Hz 
T-$>l>o 

[00 69] X7^f^2t(iwat 2«t-?fl»Wi 

4^ftt^6fiJMe i o h z -rnr *j o . 

de 1 taBO (2) =-1 0Hz 
X'foh. 

[0 0 70] X7>fX3t(iwat 3«0tr—?JBSHW4 
+Hl«a»*^K«WtC 2 0 H z -TilT *$ 0 . 
deltaBO (3) =4- 2 OH z 

[007 1] Z-AyJACOmmmMde 1 taBO 

i^)J:5«r««»Kade ItaBO (k) ^'Xf 
•yr5 0 2fcI*5V^**L-e p fLa»>fe*L4. jg^isiid 
e 1 taBO (k ) Offl504^-*M*Ig& 1 7 0Cio 
Tfffc*l&. 1 7 0*4. *«Hfc*«t*JII 

[0 0 7 2] mz. Xf 77 , 4 0 4t\ 

w^xcojgsda^srtf a . jaaaa^®4. k= 1 - 

NCOUtcOd e 1 t a B 0 ( k ) cOft/hfiCBglS fc * 

[0 0 7 3] Ztltmmirtf. fflttftMSde 
1 taBO (k) teOlvc£X94**»fcT4>»/Hi 

*&• 

[0 0 74] HSM&wtte. X7^fX2^MMi 
deltaBO (2) =-1 0 H z^CO*frCKS-f 



ttr-^JMI«170fc:J:oTfTfc*i4. 

1 7 ott, *»jtefett*«wdittai#ao«iio»m 

[0075] i<^/jNffl^BIKk*<7)ffli^«^fct> 

[0076] £OJS«ft«. £X54*«ratTftilS 

[0077] Xf774 0 6t, ItifriliOilS: 

l£fcJ»HM-&. itit'a-M^Kcount) 
ft?**. Xf774 0 8t, 1 

[0 0 78] Xf774 1 0T\ -fX-v-V^X 

3-<7)iRmS:tf 9. j = 1 , i = ltftl>Ii:(:J:0, 
»»K0 x ^ >f x oS^fjco t" jl — o >f ^ — is y yx. a -iR 

[0 079] 4 * — iS>?tt-<oWLMi* H3£^L 

4 l tzmmofimm ztu>. 

[0 080] ClWcioT, «t,«WBfc:r<ifcfflaaR 

ot, ^V^Ttr^>iX^RFyNVPXRF2^J:^a 0 Hjj& 
fcrioT. fcfr^r^ifi xy hxn— GRfcjtlEfc 

[0081] Iff-AU— S/3VOfcAORFBliBfc:(4. 
T-*«a»l 7 0. $JffPSff 16 0. RFBttffil4 0 
fcJ:VRF3-f;l«l 0 83&W*>*. f-^»17 
0. f&Jffllffil 60. RFfgUgfll 4 0^RF3^;t, 

[0 082] RFIfflecOfi^EGs. Gr. GpKJ; 

*ffl*4m^iT*>n&* RFHijBktafl^K^jio^f- 

17 0. MflPSS 160, R FlgiSSP 140, R 
Fr?>f/Ug51 0 8. ^)iS3>f;l^pi 0 6 ts X V^WSSb 
Ml 3 0**Rkh6. f-^«H»l 7 0. ©JPSP1 6 
0. RFigEjgpi4 0. RFa>f 0 8. ^JE3^f 
n^i 0 6«J^tX«EHWKi 3 0K««»»i, * 

[0 083] mz, Xf7/4 1 2T% j> (N-l ) 
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4 14-Cjfc:lS:iD£T. Xf77'4 1 OtfM^-^y 
^xrj-coiRmtcM^. j £ l^^VhTvr ( co 
unt up) LftdkdJ: WOX^^^^^^l 

[00 84] Xf77'4 1 OTtt. JifBk [5I8K;: LT . 

tfiwrfi*. ar. j > (n - i ) ^^fci-r^^ 

[00 8 51 Xf774 1 6X\ i>(V-l) 

4 l8X'i(,Zl£1)Uz.XAr* 774 0 8tcM&, i S: 1 
-So Xr^r4 0 8T-tijc0fi^SSlt^^'r^. 

[0 0 86] mz, ^f774 1 0T\ JJEk RettC L 

x<7)2#gsotr.x-<>D>f ^-s^y^x 
n-i^^mrfl&e iMJXN-1) 

[0087] V±cvmftZ i > ( V- 1 ) <o*fl*jfcfc 

^T^^TcOt'^-^^^-i/y^xrj-^lRm^il 
Xf774 2 0T\ B®??^Ji££*t^#X9 
4;wKrJMR£»4. ^*X^«<SH3Xx774 2 2T 

m^isoizm^ti. ttz. ^^vizimztiz. 

[0088] ±1E<7)J: 0 Sr^x 7T402, 404 \iZ& 

it. m&mfflwzmmmi,z'rtd±ot,zi,xh^\ zn 
^ot, mm^^itmzx^mmmco^mKcw 

y h ( d r i f t ) (cl>®^^^^^i:^tg^ 

[ 0 0 9 0 ] 06 fc % IBB«S:tW^6«^<03*«ao 

7/4 0 2' ^^7/4 04' 
[00911 ^777402' ■C(4IIBf*Cr>V^^)«* 
SciSUde 1 taBO (k) trStibh. ZtLt,±m3lZ^ 

RF lT7k£"frf-.iU— zSB >L. a* W&Vl'ARF 



mk<n-rtlt:?RthZ>Zttz£-oX'tto. 

[0092] m^^^^^mmm^^-rtit l 

jstts&L v^* / h ^fi. i o otDtpMz&imm 
mi&tm&ismittcomizx^xfeth. *mmiol 

[00 93] H71C. deltaBO(k) cottfeS* 

fta^^XttfiKc 5 H z -TixT 0 . 
del taBO (1) =+5Hz 

[00 94 1 ^X2tBfa t 20b*-^]g*W 
^NHHRa^<>iKIMfc 10Hz TftT&O . 
del taBO (2) =-10Hz 

[ 0 0 9 5 1 X 9 4 -X 3 Ttt f a t 3 O fcr- 9 JHS8Rfcfc 
^n«^6X4M(c 2 0 H z lT*lT *J 0 . 
deltaB0(3)=+20Hz 
T*&. 

[0 0 96] Xf 774 04' Ttt. C^d^MKjR 

d. JBiSBRSBett. k = l-NCWWdeltaB 

0 (k) OS^ffl^a»t*cOJS^iail^»Di.ftffl^-9- 

[0 0 97] ifitBimLHr. nttSHSde 

1 taBO (k) (tZ^^X^y^ AiMtXW&jvb 

fcT**. 

[0 0 98 1 H7fc«^TU, *9>fX3<0jg88Sift3l 
de 1 taBO (3) =4- 2 0 H ztfiZViktt-tzUSti- 

itf-ff&mtti iQizi.~>x'fi*>tih. "T-?mm 
i 7 out. *»w*cfett&«^aaj#R^SM^»« 

[00991 CO^«*C|g«rfc*^ffl»aR36-r«:*)% 

y^^j^y bizx&mmmmmmzit&ztottzmz 
z^mrsf^mmc^^mmizmtzhm^ 

H7 tc^BJT^iim^jaaa^^i u-^ 3 yffl^ 

S&ak=5:l>. 

[0 100] Zcnm^M±, ^X7^f X^rjlbTSi^ 

v^f-jLU-^avfflfflaaRk**. ^^oft^, ets 

k*^TSgk^:&. 
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[oioi] z<nx o%mim&(r>mz. xt--,?* 

wm%hti& z t *<^cv \<nz\ ^xyj x\,zr>\ vc mm 
zmmmmwizn z>zbtfx-%h. 

[0 1 0 2] iie^i-j&X-f yT4 0 2' ,404' 
Iztift&mmUMk&Mfeti J: t^-tf- * U-- is a yJUifcifc 

f u 7 h k: t mmznwttb z t ^miz^h. 
ioio3]ifc. mmm&iz^xitmgffMBit: 
isjeu ztiZMi&tetizxzKmmz^^mmmiz 

•rs £.x-&t u\ 

[ o i o 4 ] as tc. *i&$:m&-tz>®-£comftc?>m% 



ymnmamr^ Ltzw. xyj Afflx-commsimM 

i>> 3 ytftftK^xy 4 xtftax < h Z fc#$> . 
u-is b ytfftl h X o (,z Lfc i><7)£>& . 

[0 10 5] mmiZTjk-t Jot, Xf775 0 2t. & 
X<r>mm££Mtt<i e ltaBO(k) COffl^Sr 
ftp. Clixm34tfcttl»^.T y7*4 02fc|5|(;T'*> 

deltaBO(l), de 1 t aBO (2) . del 

t aB o ( 3 ) w%ti?td&#>t>ixh. m9 immnm 
5tfim<nmx'f>&. 

[0 106]»:tc;, XT7/504, 5 0 6T. *tl*' 

{CfcttSXT/TM 0 6. 4 08t^ix^ix|5|aT-$) 
£. ifcfc. X^y75 08X\ k=l~N(;:ovvC lo 
ft 

[0 107] 

mi: 



- (de I taBO (k) -de I taBO ( j ) ) >de I taF 



( 1 ) 



[0 108] tfm.±-tz>^frZPm-tz>. :;tde 
1 tF«W^y>7tBHlTJ>S. I3<il±0i]xtfl ots 

ft^tit^s. ( i ) ae>&m0>m0ttMi.¥-?9m 

SnoCiotlrm. t-^SPISU 7 0(i. * 

[0109H^j = im*><5. del taBO 
( 1 ) =5T-£>&. k=l~NKo^T ( 1 ) 5^*21 
^(iSrm^lt^-r&ClttCiO. 0. 15. -15 

mmmtztiz'tiMhtiz . zzizi5 wsttiz z 

blzX*) ( l ) ^ojWfcMfcfirt-*. 
[OllOl^f. Xf775 1 0T\ tfiU-y 

3 ym<?)fflm$c&®i%.-f&. m&mii, de 1 taBo 

( k ) + d e 1 t a F<7>m'\smztiZffib*<7>fflmt&$: 

[oiin a-r. Wiiide 

1 taBO (k) (;onT4X7'f ^S-jitTWg/hffl 

[0112] H9icfcv^(i, xy4x2<r>mmMm. 

deltaB0(2)=-l OtfZOfkmzWi^-r&cr) 
X\ fi/hfflfc L-T - 1 OtfttJiBSftS,, S/jN®<7)ffltKtS 

■f-^arassi 7 otiotfffofis. x-^nsiu 

[0 113] ;<OtCde 1 t aFSraaifefflt^5 
zn®. (0) tcBgKi:*ojgiS;SII-r^*>^^S*^ 



tfai/- isBymommt-th. ztuzx^x. m 
9 itzmm *) co9&x'^mfi<r>mmkt^^ 

[0114] ifiO^Sti. ffi^J: 5(cLTft#>rt:lfc 
tt*aTS^««a»J: OtSIdelta F#*fW-«t*fc 

mm$m>ocomwmb%&. ztivxyj xuz-o^x 
xuzb-^x imfttxepx-^-tm -<m. x otfatiw 

[0115] ClO^iStti. X^^f X2«0j:a 

fflj««|-C«0«aaRI(m*«ft*fc:=Sr6t«?)fc!:r>Ttt 

IHiSaarr^nfitt******. ilde l taFfcWJJ 

6. miiz^x.i£3mtfm®$mizbb'Zhjz?i,zmmd 

e 1 t aF*^to^>i^TV^|,. 

[0116] mz. Xf775 1 4t-f^-y'y/X3 

RF I cofSmtlb LXli. XT- y?5\ OT^MtL/iffl 
&gM> J 3§ffl£*l3. ClillcJ:-3T, Xy-i Xlffiimm 

[0 1 1 7] <K(C, Xir y7-5 1 6T\ j> (N-l ) 
*^U7tA^5*^f|^L, S^^ti^-fvr5 1 8 

(CfcltS^T-/r4 1 2, 4 14i|SiaiT-£>&. 
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[0 118] <Wc. ^f7r5 0 8t, 7.3A^2\iZr> 
^XlMltmmoZb&ffO . deltaB0(2) = 

-l oz-hhztizx*). ( i ) j£<7>tEm<om&. - 1 

5, 0, -3 0i:^:0^^fiJci:t^^. 
[0 119] ^v!T\ i§^i!c^^ix-r^r5 1 2*C 
tf 3 . HWROftCfct* d e 1 t a B 0 ( j ) WBlSfc 

fflt^dtWotffo, j = 2t*l»Kde 1 t a 
BO (2) =-1 0TJ>&* Lfctf^T. B9*cKBfc 

[0120] zcommsaz. £*y>(Azmixmi>& 

[0121] mz, ^f7/5 1 4TM^-> ? y^xr7 
-WW&Zfrd* ZtLlzX^X. Ay-i *2tf)l#Btf) 
b'jL-T-^^JR*Sii&. cMC Xf 7/5 1 6T\ 
j > ( N - l ) W&tfLLtzfr&frZmfeL, 5<0*&H 
Xf77 ( 5 1 8T*j Srtf^y h77m, 

[0 122] <JC(C, Xf77'5 0 8T\ ^7-iX3C*9 
^T±IE4:|S|«cOit&ff'3o de 1 taBO (3) = 

2 0T*>*,Ti:fc:J:>K ( 1 ) **!>:S2l0rt»i. 15. 

3 0, 0k&9f*fto*j££~r£. 

[0 12 3] Xf7/5 1 0T\ ±Ri:P?«fc: 

t. m9(tzmmvco^wx'^mfficDmm!LtfX7j * 

[0124] dcoffl«a«. KtS^fflTSrTHIttRJ: 0 

f at 3w-<?mmMZT£i<^ mffiy-r^is-i'By 

[0 1 2 5 3 ieofflftjftW, *^-r X 20J: ? 
£ . iK iOT WfflaaRKaS*««fc*(c5: hh^zb^Xte 

*<vmmi{z&^mmkiz%:&cDx\ xnxztnMz 
h<wmi&<7m*)x*foh. 

[0126] mz. Xf77'5 1 SX\ j > (N- 1 ) 
*^Lfc**»»fc«eU S^ttXf^rS 1 8 
tJt#«>yh77m. KIT. HfftOlMtelMX 

[0 12 7] -f ^X&Xyj *fcO*vC l#@Ot'jL- 
"r-fZUMLtzbZ. Xf7/5 1 6tc*5*t6W«ft 
tt«4tl), -££T\ 775 2 0t, i> (V- 
1 ) Mft£Lfc**5**«r«}gU S^iS^(iXr^r5 



2 2T>i ^^hT ^'UxXx ^^O 6&C§i6 0 
ClfUCioT. 2#g^b'^-r-^OlRm^X^>f ^ 

[0 128] A**yt&TmzATv7*5 2 4X'mim 

mi&£m\ ^v?5 2 6xm&<nm^te£mm* 

ff3.7f775 08, 5 10, 5 1 2\ t Z&fthymiZ 

[0 129] ±ie<7)i 3Wal/-y3 >C7)^C7)R 
FHfiBfcfcL T-^JiyiSl 70. ^Jffll^l 6 0, RF 

*«iibi 7 0. mwsp 160. Kvmm^iAOiax 

[0 1 30] RFaS(7)tS£$3EGs. Gr, GpMJ: 

h ^mjffiMxh . r f mm t mwmtz t o v+ 

*8Ulffl 17 0. »Jftl3B 160. RFggifigff 1 4 0 . R 
F3>f;H»l 08. £jffi:J>f /KBi 0 6*> «kt/5JKiElft 

1 3 oamfos o t-^wi«b no, mmst 1 6 

0. RFlgtfigpi4 0. RFr?>f yUffl l 08. SJErM 
/H5B1 0 6fc«fctf^KiB»«l 3 0**fear&SMHi. * 

[0131] ±SS0Xi%A'Tv75O2tzt3if&miti 

ISWfcK'J 7 h ( d r i f t ) tctaflJfrcWJa-rs^fc 
[ 0 1 3 2 ] Sfc. «SB3KIRIIfc:ov^Ttt3iB[OBRKS 

[o i 33 ] hi o*c. Hgfls^s: wm^hm^mft*?) 

[0 134] HHfcSrTJ: die. Xf775 0 2' T. 
&Ay>1 ^<OjaaaSffi»^d e l t a B 0 ( k ) <7)$|£ 
Srft5, C:i^tila6tci^tt^xx■yr4 02 , kHtt 
ft*. ^ittCctoT. MitfHl lfc:*^-J:3*«a8R 
iide ItaBO(l), deltaB0(2), d 
e 1 t a B 0 ( 3 ) tf*tL?tV&#>t>tl&. H 1 ltttt 
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[0 1 3 5] mz, XTyy' 5 04, 5 0 6t\**VP Th 

ti. i. jcoffi&vvmt lfc*«IHt-*-*. CWiH6 [0 136] 

lCfc>W&X^yr4 0 6. 4 0 8«fLfWT'fc [R2] 
&. JK(C Xf 77'5 0 8t, k=l— NfcOtvClo 

(de I taBO (k) -de I taBO ( j ) ) >do I taF 



[0137] M^rft*«*»ft«je-r*. d«IT'd e 
1 taF' U^ffiftfcSafllT**, HfitiWitf 1 0 
fc£K>&*lTV*£. ( 2 ) j£<7)2Em<omcommZT-9 
fmmi 7 0fc:J:^TfT**L&. f-^J^ISPl 7 0 

[0 1 38] ^£ j = 1"C*&*^. de 1 taBO 
( 1 ) =5tW, k= 1— NlCOWt (2) ^coftjfl 

0. -15. 15 

[0 1 39] ZZX\ ^T775 10' T\ 

0(k)-deitaF' ^>A^l(cBlHr2:*^)ffliHft 
lzX~>X?ro. 

[0140] zMimttia. mmmmd e 

1 taBO (k) 1£^X&A?4 x£MtX<7>&*:m 

zzx\ &*mtt,mi>m®mt<z*rtit:mb 

[o i 4 i ] mi *^-f*3tf>jg8S8tlft 

SdeltaBO (3) = 2 O^OftmcKS-T**) 
T\ S;*:<Ik LT 2 OaffittH&h.*. «*ffi*0»aUiT 
-^«ia«17 0fc:J:-5-Cff*>fL6. ^-^S&JIgPl 7 

out. *ftmz&(,?&&jzmM&*&wmmco&mco- 
mxt>h. 

[0 14 2] Zcomfrkde 1 taF' £«t 

X£»tT^ft*:ff4:*&. )j»&«)ffit*l Oh 
**. £<0tt (10) fc:IBl»i:*<50«»JHS-«ri?fe*- 
Stf/US/? KciftfflftWWaaBflWtJI ( 50 ) Ztoz. 

ot. 011 (cAtt 0 ^WTS^«WO»adft3ft«*^ 

[oi43] znamut* m&>* o ^zLx^tzm 
>bmmm^<r)mm&.btch. ztitf^y-txiiz^ 

>f A 1 (Ck oTfrifife»^Ep-e*-raaaa J: Otwatl 
iz'froZbti^mztch. 

[0 144] £fz. Z<nmmifXt. o 



(2) 

K^ijssracrr^rfigtt^*)^^. o<ide 1 taF' 
zmmz&Mz t k j oiweinnBncfc ^ k 
**c* & • mtzm immm&fawiz t k*£ h t o iz 

BQflde I taF' tfi&bhtlXm. Oflde 1 t a 
F ' UABB^mide 1 taPt«*fLtH-«r< 

[0 14 5] iWC ^f77 4 5 1 4t^-y'y/X3 
RFlcommktLXte. ^77510' -CttSLfc 

[0 146] <WC Xf77'5 1 6X\ j> (N-l ) 
)M^Lfc*«:fr8:fljeU 5W*&Wf«yr5 1 8 
tj WyhT'/rti. itL^cOX-r^rti. 116 
(cfettS^f «/r4 1 2, 4 14k|i]«T*£. 

[0 147] ^7/5 08' X\ X7^2C 

o^T±iekl5j«^)<rk$rfi : 9. de 1 taBO (2) 

= - i ox'fo&ztttzx*). ( 2 ) a£a£isafttt. l 

5, 0, 30t^DM«itl) a 

[0 148] -£<IT\ Xf775 10' T\ ±IBkl«l« 

[0 149] <Wc, 1 4W^-yy/xa 

-aWRIM:fr3. C*i«H6fc:*>{t6^'f-yr4 1 0k 

RF lOJU&^k LTC4. Xf7r5 10' "CifcjeLfc 

B<0b^-T-*#JK*S*i£. 
[0 150] <SC6C, Xf7/5 1 6T\ j> (N-l ) 

tj^^^yhT7m. dtL^^x-yrti. 06 

^*5tt*^T'/r4 1 2. 4 14k|nl«T**-5. 
[0151] Xf7/508' T\ X7^X3t: 

O^Tiiek^SOClkSrffa. de I taBO (2) 

= -10?$>&Zt(,zJ:*). <2)*^a^f»i. - 

10. -3 0. 0fc«r0*ft««Jfia:Lsar^ # 

[0 152] -f-dT. SiS3»Oft^tt^T-yr5 1 2' 

Tff ^ . JS«a^8fc^tt, d e I t a B 0 ( j ) tCBgfS 
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mm-t&ZblZX^Tlrfo. j=3tA6Kdelt 
a B 0 ( 3 ) = 2 0X'$>&. L^iP-yX ,011 fcrJKtS 

^esix-^-rtm <r>mmtt.tfz. 5 -r * 3 u- ~> 3 
C0153] zommMt. x&mtxwti,& 

[0 154] JJcfc:, ^f775 14tM^-yv/X3 

1 6T\ j > (N- 1 ) jMS:fcL*:a»Sj&»£ffl5£U 5 
Wl&&l±X^ y7 , 5 1 8T"j W^hTvm. 

t. nmnmit&m'o&r. ztuzx^x, 4iii» 

tf0X5>fXtCOV^TS»:l#B<0b' J .-f r -5'* i lR*$ 

[0 15 5] t^t^?^ XlCOWC lfgOt'i- 
T-*£JRmUtfc#. Xf'j-rs 1 6Kfctt£¥<J:£5& 
ft*ifi£±-rs. -e^T\ X-r 7 7-5 2 0T'. i> (V- 

1 ) jMSftLfctfsa^^u 5<o^a^f7r5 

2 2T'i Sr*->^hT yrLilXT /r5 0 6fcM&. 
ifUrioT. 2§ac0b' J .-7-'-^^»IRm* i X9^X 

[ 0 1 5 6 ] X* * V&Tf&CXx / y 5 2 4 THi{£f? 
fT-3. Xx-y7°5 08' . 5 10' , 5 12" tcfctt-S 

mfim.fe%ti&0)x\ xiz^wxz uzmwj: 
mmm'&&zttfx'%&. 

[0157] ±McOX 0 tt^-a.V—i' 3 ycVtztbcOR 
FlJjgKti. v-'-^JftagP 17 0, «J»& 160. R F 
1 4 0 ii Aim F =J -f H-SB 1 0 8 tmhh. f- 
?*m&l 70, »|IS51 60. RF!»g|?l 4 0fc<fc 
tm F 3 ^;HH51 0 8«^5r.g>gfr>Hi. *fBH^lC*Jlt& 

[0 1 5 8] RFWj&COmzZlRGs, Gr. GptCj: 

*«JS«1 70. MMI160. RFggtSSS140. R 
FaJH&l 0 8, SJldn-f /US51 0 6fcJ:tft3g£!gI& 

a? 1 3 0 ambs . ^-^jmmij no. mm 1 6 

0. R FiBfjjgB 14 0. RF3-f 108. SgffirM 
;HB10 6*iJ:l^43E«MWl 3 0*»4,**IWHi, * 

[0 1 5 9] ±§Zcr>£o%X7- /T5 0 2' iz&if&ffl 



B$ltia<j=3r K'J 7b (drift) fcfcWBCHJW 
[ 0 1 6 0 ] ^a^^MtCOV^tijBSORRS* 

[0161] tJLh. » a L^mmcommcomizm^x 

[0 162] 

*uf. tfau- X3 >ttzco-?>i-i-x7't xmmz® 
mimm^T-^izfrfrhb-rmmzfTo z t i^mz 
■fzxt-ym&jjm. mst&Mamxmtsxtma&m 

[Hi i *mi'?>mmco&Bcr>-m<?>mmcoy r u-y'7m 
x-$>%. 

[H 2 ] *ftwcommnBmn~Mcr>mm<D7n „ ? h 
x-hh. 

[H3] figm^i^wNv^v— -y>x<7)-m^-t 
mx~b&. 

-mx'hh. 

[06 j ^micomMco&Bn-mnmmcomftcoyu 
-mx-foh. 

[08] #jwH«*tt<wB!B<o— m^mucomftv) y o 

-0T-J>S. 

[09 ] ES^SHHi-f-^^fcX^^ h;KO«t&0f& 
!». 

[0io] *%.wcr>mmcoBB<o-mcr>mw.comtimy 
(011) m^>«4«r 
[«^<oittHH] 

10 0, 1 00' 7/^7hyXfA 

102 ±®E^n>fyUgp 

10 2' £M7^yl>« 

10 6. 1 06' •£)IS3^;l^i5 

108. 1 08' RF3^f;H5 
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